A 32-year-old male had complained of a dry cough on and off for 1 year. Chest radiography revealed reticular infiltration of bilateral lungs. Chest computed tomography showed multiple thin-walled cystic lesions of bilateral lungs with a scattered tree-in-bud appearance. Histological diagnosis obtained via a video-assisted thoracoscopic lung biopsy indicated pulmonary tuberculosis. The cystic lesions regressed after antituberculous chemotherapy. Active pulmonary tuberculosis presenting as multiple cystic lung lesions on computed tomography is very rare. Here, we report the computed tomographic findings for this patient and review the literature. 
Introduction
Pulmonary tuberculosis (PTB) is a common worldwide lung infection. There is a wide range of usual and unusual computed tomographic (CT) findings associated with active PTB. Approximately 8% of PTB cases were found to be associated with unusual radiographic findings in one report [1] , but several other published articles suggest that unusual PTB radiographic findings may be seen in up to one-third of cases of adult-onset PTB [2] [3] [4] [5] . Unusual CT findings include single or multiple nodules or masses, miliary nodules with diffuse bilateral ground-glass opacity, and reversible lung cysts. However, active PTB presenting as multiple cystic lung lesions on CT is very rare [6] [7] [8] [9] . Recently, we found an Chest radiography showed reticular infiltration of bilateral lungs (Fig. 1) . After symptomatic treatment with medication for 1 week, the patient's condition had not improved. Chest CT was performed and showed irregular and thin-walled cystic lesions in both lungs with a scattered tree-in-bud appearance. Moreover, there was a poorly defined cluster of nodules in the superior segment of the left lower lobe (Fig. 2) . Test for human immunodeficiency virus was negative. The results of autoimmune tests [rheumatoid factor, antinuclear antibodies including anti-double stranded DNA, anti-neutrophil cytoplasmic antibodies (ANCA) including c-ANCA and p-ANCA and anti-extractable nuclear antibodies] were all negative. Under the impression of an unusual infection, possibly tuberculosis, a fiberoptic bronchoscopic examination was performed and showed chronic inflammatory changes to bilateral endobronchial mucosa. The patient's bronchoalveolar lavage fluid was unremarkable. No definite diagnosis could be made at this point based on all the aforementioned tests; therefore, videoassisted thoracoscopic lung biopsy was performed to provide a histopathological diagnosis. The biopsy specimen was obtained from a lesion in the superior segment of the left lower lobe. During surgery, an indurated nodule about 2 cm in diameter was found; the overlying pleural surface was uneven and had multiple shallow sulci. These findings suggested early fibrotic change.
A B
Microscopic examination of the sample demonstrated abundant caseous-like necrosis surrounded by granulomatous inflammation, which was scattered across the lung parenchyma (Fig. 3 ). The nodular lesion had larger granuloma and abundant necrosis, while the smaller lesions showed less necrosis but had active granulomatous inflammation including many Langerhans giant cells and scattered stellate-shaped scarring fibrosis. These findings suggested a diagnosis of active tuberculosis with chronic caseating granulomatous inflammation.
Antituberculous chemotherapy [Rifater five tablets per day and ethambutol three tablets per day for 3 months, which was then changed to isoniazid (100 mg/ tab) two tablets per day, rifampicin (300 mg/tab) two tablets per day and ethambutol (400 mg/tab) three tablets per day for 4 months] was given. Follow-up CT performed 28 weeks after the chemotherapy showed regression of the cystic lesions in the lungs (Fig. 4) . Serial follow-up chest radiographs showed regression of the reticular infiltration. The patient recovered gradually, but antituberculous chemotherapy was still continuing at the time of this report.
Discussion
PTB is a common lung infection worldwide and causes significant morbidity and mortality, especially in developing countries. Early diagnosis and treatment of PTB patients are important in order to reduce the morbidity and mortality associated with the illness.
Although routine chest radiography is usually the initial screening method when there is suspicion of PTB, CT is a more accurate diagnostic tool when the chest radiographs are normal or inconclusive and also provides valuable information about the extent and distribution of the disease. There is a wide range of usual and unusual CT findings for PTB. Unusual CT findings for PTB frequently occur in certain groups of patients, such as those with autoimmune deficiency syndrome, the elderly, alcoholics, patients who are immunocompromised, those who are malnourished or those who have diabetes mellitus. To our knowledge, there are only a few reports of CT findings for PTB that describe patients who have presented with multiple cystic lung lesions [6] [7] [8] [9] . Ko et al reported three immunocompetent women with PTB who presented with acute respiratory failure and showed diffuse bilateral pulmonary opacity on initial chest radiography and CT, as well as the presence of multiple cystic lung lesions on follow-up CT; these disappeared almost completely after antituberculous chemotherapy [6] . The initial chest radiograph and CT scan in our case were somewhat different from those reported by Ko et al [6] . In their study, chest radiography showed diffuse bilateral areas of consolidation in both lungs in all three cases, whereas there was only reticular infiltration of bilateral lungs on the chest radiograph in our case. In Ko et al's cases, the initial CT showed bilateral areas of consolidation and/or groundglass attenuation with poorly defined micronodules, whereas no areas of consolidation or ground-glass attenuation were present in our case. In Ko et al's cases, follow-up CT showed that the cystic lesions were predominantly in the upper and middle lung zones, whereas the cystic lesions were randomly distributed throughout the bilateral lungs in our case. In addition to this report, there have been reported cases of cystic lesions that have occurred after isoniazid treatment [7, 8] . However, in our case, the cystic lesions appeared before treatment rather than during or after treatment. Blosset reported cystic lung lesions (which resembled subpleural paraseptal emphysema) in children with PTB [10] , which is different from the cystic lesions in our case and other reported cases [6] [7] [8] [9] . Three pathological mechanisms can be suggested to explain the formation of cystic lung lesions [6] . First, the formation of cystic lesions (subpleural emphysema) in a few studies of PTB has been suggested to be caused by interstitial air leakage with tubercle rupture and caseation necrosis [10, 11] . Second, the cystic lesions might represent areas of dilated bronchioles in a similar way to the cystic lesions in Langerhans cell histocytosis. Chronic granulomatous inflammation in PTB is usually present in the bronchiolar walls and is associated with intraluminal caseous material. These granulomatous lesions in the bronchiolar walls may induce peribronchiolar fibrosis, which would result in cyst formation. Third, cystic lesions may be formed due to poor drainage of necrotic lung parenchyma in areas of consolidation, which are always coupled with bronchiolar obstruction caused by edematous luminal narrowing and mural inflammation of the involved bronchiole.
Multiple cystic lesions are commonly encountered in various cystic lung diseases, especially emphysema, cystic bronchiectasis, desquamative interstitial pneumonia, lymphocytic interstitial pneumonia, usual interstitial pneumonia, lymphangioleiomyomatosis, Langerhans cell histocytosis, Pneumocystic carinii pneumonia, and septic pulmonary emboli [12, 13] . Therefore, PTB with cystic lung lesions needs to be differentiated from the aforementioned lung diseases. In a proper clinical setting, PTB with cystic lung lesions associated with other unusual CT findings, such as centrilobular nodules and linear branching opacities, may help distinguish PTB from other cystic lung diseases. The aforementioned lung diseases have certain characteristic CT findings that also help to distinguish them from PTB with multiple cystic lung lesions. For example, high-resolution CT findings in patients with lymphangioleiomyomatosis show multiple thinwalled cysts distributed diffusely through the lungs with normal lung parenchyma intervening and no sparing of any particular lung zones. Another example is Lan gerhans cell histocytosis, which presents with diffuse irregular and complex cystic airspaces with intervening nodules and reticular densities on highresolution CT.
In summary, a case of active PTB appearing as multiple cystic lung lesions together with centrilobular nodules and branching opacities on CT was reported here. Cystic lung lesions are a rare manifestation of PTB, and when this type of imaging finding is found on CT, PTB should be considered as part of the differential diagnosis, especially in epidemic tuberculosis regions.
